In 1963, Schaeffer and Umbreit (20) identified the sulfur "wetting agent" produced by Thiobacillus thiooxidans as phosphatidyl inositol (PI). Since that time, considerable interest has been directed toward the phospholipids of this organism (11, 21 ; D. S. Herson, Bacteriol. Proc., p. 108, 1967). Very recently (21) , the phospholipids of T. thiooxidans were identified as phosphatidyl glycerol (PG), diphosphatidyl glycerol (DPG), phosphatidyl ethanolamine (PE), and phosphatidyl-N-monomethylethanolamine (PME). The phospholipid components of other thiobacilli, however, have not been determined. An analysis of the phospholipids of several Thiobacillus species was undertaken to provide comparative information regarding their physiology (e.g., the relationship of PI to sulfur utilization) and their phylogenetic relationships to other bacteria (10 Cells were harvested for phospholipid analysis after 48 hr of incubation of the thiosulfate (T. novellus, 6 day) and heterotrophic cultures and after 5 days of incubation of the sulfur cultures. All of the cultures were in the maximal stationary phase of growth.
The phosphatides were labeled with 32p and 14C and were prepared for analysis as described by Shively and Benson (21) . Samples of the concentrated washed lipids were spotted on activated (105 C, 1 hr) silicic acid-impregnated paper (Whatman SG-81) and were developed in diisobutyl ketone-acetic acid-water Autoradiograms were prepared by exposure to no-screen X-ray film (Eastman Kodak Co., Rochester, N.Y.), and the individual spots (32P-lipids) were quantitated with a thin-window Geiger tube (Tracerlab, Inc., Waltham, Mass.).
The phospholipids were identified as previously described (21) . Phosphatidyl choline (PC), PE, and PI (Pierce Chemical Co., Rockford, Ill.) were used as chromatographic standards. In addition, the already identified phospholipids of T. thiooxidans were useful reference compounds (21) .
Methionine as a methyl donor. After the initial discovery that several of the thiobacilli possessed methylated derivatives of PE, the species were examined for their ability to incorporate the methyl group of methionine into the phospholipids, as was found in other bacteria (5, 7, 12) . The cultures were grown in 50 ml of Vishniac-Santer medium supplemented with 10lc of 14C (methyl) L-methionine (Volk Radiochemical Co., Burbank, Calif.). After growth, the cells were harvested by centrifugation, and the lipids were extracted and washed (21) . The lipids were hydrolyzed in 1.0 N HCI for 1 hr at 100 C, and the water-soluble products were chromatographed on Whatman no. 1 paper with phenol-n-butyl alcohol- Fig. 1 ). T. thioparus possessed only these three phosphatides. T. intermedius, T. neapolitanus, and T. thiooxidans contained PME, and T. novellus was able to synthesize PME, phosphatidyl-N-Ndimethylethanolamine (PDE), and PC, in addition to the other three phospholipids. Either PE or one of the methylated forms of PE was found to be the most abundant phospholipid in each of the species tested. PI was not detected in any of the cultures.
The chromatography of the phospholipids on silicic acid-impregnated paper did not result in satisfactory separation of all the phosphatides (Fig. la) . PE and PME always ran as one component. PDE did not separate from the other phospholipids. Chromatography of the phosphodiesters gave the most satisfactory separations (Fig. Ib) .
Changing the nutrient medium did not result in the formation of any new phospholipids, although some quantitative differences in the phospholipid levels were noted when the nutrient was changed.
These differences, in all probability, were the result of the different ages of the cultures. It was previously noted that a shift from PG to DPG and from PE to PME occurred in T. thiooxidans as the culture aged (21) . Shifts of these types appeared to take place in the other thiobacilli. The use of 14C (methyl) L-methionine aided in the identification of PME, PDE, and PC in certain of the cultures (Fig. 2) . As expected, no label was found in the water-soluble acid hydrolysis products of T. thioparus. Trace amounts of PDE were noted in cultures which were found to contain only PME by our other methods of analysis. The reason for this discrepancy has not been resolved at this time, but the labeled methionine may provide a more sensitive method of detection.
All of the cultures demonstrated an uptake of methionine. The transport of amino acids by the autotrophs has been recorded by other investigators (2, 22) . only a few bacteria. PME has been shown to accumulate in Clostridium butyricum, Proteus vulgaris, and T. thiooxidans (5, 21) . PC, a common constituent of higher plant and animal lipids, has been detected in Agrobacterium, Hyphomicrobium, Rhodomicrobium, Nitrocystis, Rhodopseudomonas, and Rhodospirillum (7, 10, 16). PC was found by Jones and Benson (11) in lipid extracts of T. thiooxidans, but we have been unable to duplicate this result. PME, PDE, and PC are synthesized in bacteria by the stepwise methylation of PE, with Sadenosyl-methionine serving as the methyl donor (12) . The same type of biosynthetic mechanism appears to be present in the Thiobacillus species capable of forming the methylated derivatives of PE. The cultures were not checked, however, for the presence of the cytidine diphosphate diglyceride pathway for the synthesis of these phosphatides.
The significance of the presence of PC in certain bacteria has not been elucidated. Exten- sive intracytoplasmic membranes and PC have been discovered in Nitrocystis, Hyphomicrobium, and the photosynthetic bacteria (3, 9, 17, 18 
